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ASTRONOMICAL CIRCULAR
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On the Possible Explanation of Period Breakdowns

of Pulsars by their Gravitational Radiation

In 1969 a breakdown of the PSR 0833-45 period

-6

‘has been observed where AP = -2 + 10 Pos 'Zﬁo [17.

There is only one paper [2] in which é serious attempt has

AP = +10

been made‘to'explain both of these facts, It is exactly
these facts that ere felaeed to the superfluidity of the
iﬁterior neutron eter'(NS)x Here the. phenomenon itself is-
examined‘by the authofs as a [2] proof of the superfluidity
hypothesis. 'Beldw(we suggest another ekplanation ef the
bfeakdown'of-the PSR 683;-45, based on the possibility.of
:thevpulsaré to emit’gravitational waves an& the fact that
.as a result ef "sfequakes”'the quadrupole‘moment of the
star ﬁust'change.“ Observatlons conducted during next year
will make p0551b1e to evaluate the role of each of these
.effects. |

) As is known, due to the presence of a magnetlc field
the rotatlng neutron star must be atr1ax1a1 ellipsoid and
‘em1t grav1tat10na1 waves [3]; the correspondlng drift of

the perlod
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Here I = M(a2 +'b2)/5, € = (a-b)/b<<l, the magnetic axis
is perpendicular to the rotation axis (H Il 24B). The
observed drift, P obs generally'speaking, is greater than the

"grav1tat10nal "op Yy <1, since the electromagnetic ]

gr’
rmechanlsms must also contribute to the braking.

| The gradual decrease of the rotation frequency of
'neutron stars stlpulates the decrease of the flatness: of the
balanced shape; the correSpondlng changes of the star shape
~due to'the existence of a solid (crystal) crust must occur
in -jumps [4]. - These ''starquakes" cannqt, however, be- - |
strictly axially symmetrlcal ACtually the breakjof tne
crust in one area immediately leads to a decrease of stress
‘v1n the rema1n1ng areas, where forthls reason no ”recarrlng”
‘takes place A specific.role must be played also by the
‘pressureanlsotropy related to the presence of strong magnetlc
-flelds (up to 1015 gauss) inside the neutron stars. ‘Finally,
lt ls possible .in our opinion 'te expect that the crystal'
_1att1ce [4] in the magnetic f1eld will not be cubical.

o Let us write the change of the length of the e111p501d

‘axsis after rearrangement as follows

-‘iva-Aao(l'Fﬁ.]) '1 e | ' ,
P10l ekl :
- b=bp(1+35)) {ﬁli.ﬂ5ﬁ1§;' o
o o | @
-fhe"cérrBSPQnding change dﬁgr(see(lj)
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‘The period jump proportional to the change .in the inertia
of the solid: | |

8P=AP/P=845,, (4)

Designatiug §1 - 62‘5 a(6,+3,) results in:

8P°b -sP(zayV” SR )

" . R 2* . : . :

Here €, = Eyl/ ~is the value expressed by P and P,  (See (1)).
In PSR 0833-45 P = 0.089 sec., P, = 1.25 - '-10'13, i.e.,

o 6
EO 10 -3 Accordlng'b[ll §P=-2.710

' The observatlonal select1on of the hypotheses is |
simple " If the breakdown parameters are completely stlpulated =
by the superflu1d1ty, the value P must in the course of
several years, return to its former value, in addltlon rapid
oscillations of the per1od must ex1st [2]. In a "strictly
grav1tat1ona1" model only stepw1se ‘changes of P and P are
p0551b1e (digressing from the secular Var1at10n) : Here
-both 6P>O and 6P<0 are p0551b1e which corresponds to.the
analys1s of the pulsar age [6]. Finally with the"presence
of both effects, der1vat1ve P will not return to the former
ualue but to a somewhat d1fferent value, to determlne the

rolé"of the grav1tatlona1 rad1at1on it will be necessary

:*Copy unclear, | - “4 a3
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_ to substitute in (5) the uncomensated in time portion of 6P,
The breakdown parameters make it possible to measure (estimate -

from the top) the force of the gravitational radiatiqn of

4 L T

PSR 0833-45! L
- .'Récently it has been reported [7] that a pulsar in the

Cfab,NP0532'a150<5uffered a jump, moreover &P ='_2,10-Q,
4. If our hypothesis is correct, then‘éécofding
to (5), 16P|510°5, and the probable value |6P|~10'6 - 10

| spl<i0”
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